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CURIOSITY
?

Think of how
your science relates

to others’
experiences

Encourage
others to

explore with
you

A big
question can be
overwhelming

Break it into smaller
pieces

What pictures
could you draw?

What words could
you use?

Try
something

new

Test
your ideas

Explore

Relate answers
to the little questions
to your big questions

Have you figured
it out?

Try a new 
perspective 

What more can 
you learn?

What do
you wonder about?

Observe it.  Find out
what is already

known

Communicate findings to the
world.

Tell the story of your science.

Explain your scientific methods to others, the obstacles you 
encountered, and why the results are important.

Document your findings.

Write a report about your work and illustrate it with graphs, 
photographs, videos, and maps. Publish the results so everyone 
learns from your discovery. 

Share your knowledge.

Show others how you have overcome challenges and solved 
problems that affect your community. Photograph by Tom Uhlman 
Media, used with permission.

Work in partnership with others. 

Plan and carry out investigations together. Divide tasks so the 
work is done efficiently. Compare results and talk about solutions.

Find solutions.

Think about the societal meaning of your results and use evidence 
to support solutions that reduce the impacts of natural processes 
on humans

Measure the physical world 
to answer the little questions.

Try new tools and methods. 

A scientist uses a drone to collect water samples from an 
inaccessible crater lake. Water chemistry helps determine the 
source of water and how it interacts with magmatic gases.

Be innovative and creative. 

Scientists find ways to protect instruments from heat, corrosive 
gases, insects, rain, ice, and snow so data can be continuously 
transmitted to the volcano observatory.

Use technology to improve the design.

A physicist uses advances in technology to design and construct 
lightweight, portable, power-conserving volcanic gas monitoring 
equipment for use at remote locations. Photograph by Fabio Vita of 
the Italian National Institute of Geophysics and Volcanology, used 
with permission.

Verify the solution is working. 

A lab technician carefully analyzes many individual samples to 
help build a large dataset that documents change. 

Collect data to track patterns and trends.

A seismologist buries a seismometer in a volcano’s crater floor 
to detect earthquakes generated by the movement of fluids like 
magma and gases. Data from many instruments like this show 
scientists what normal activity looks like for each volcano, and 
can help scientists catch early signs of unrest.

Ask little questions that help 
answer the big questions.

How much sediment washes downstream?

A hydrologist uses an acoustic Doppler instrument and sediment 
sampler to measure river erosion of volcanic sediment and 
studies its effects on flooding and aquatic habitat.

What does ash tell us about an eruption?

A geologist collects ash that fell on snow to understand more 
about the composition, volume, and dispersal pattern of ash from 
an eruption that occurred many miles away.

Could small changes lead to big events?

Scientists build a fiberglass hut for gas sensors and devise a 
communications platform that continuously sends data to the 
observatory. The sensors measure different types of volcanic 
gases to detect the earliest signs that a volcano may erupt.

Do conditions change with time? 

A geologist measures pH and conductivity of water at a 
Yellowstone hot spring for a long-term data collection project that 
tracks changes in the larger hydrothermal system.

Are there other ways to find answers?

A student intern checks the distance from the ground to a GPS 
antenna that receives location information from orbiting satellites. 
GPS can measure small changes in the ground surface caused by 
magma moving into the volcano.

Ask big important questions.

Why do volcanoes erupt?

A geologist examines lava rock for clues about conditions in the 
magma chamber that caused the volcano to erupt.

Is our community safe?

A geologist uses GPS to pinpoint her location and collects a 
fresh lava sample. GPS data and rock chemistry help track lava’s 
pathway to the surface and forecast where lava will flow next.

When will the eruption end?

A geologist photographs the behavior of lava as it exits a fissure. 
These observations are used to develop a model that can 
determine how much lava is erupting and help assess changes 
in eruption hazards.

What will the next eruption be like?

A geologist examines old layers of ash and pumice to infer a 
volcano’s eruption style and how it might behave in the future.

Can we forecast an eruption?

At a remote station, a geophysicist installs a webcam and other 
sensors that detect earthquakes, explosions, surface motion, and 
gas release so scientists are aware of changes and can issue 
alerts and warnings.

It Begins with Curiosity 

How do scientists learn from volcanoes?
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